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Description 

The invention relates to a cyclic amine compound, a therapeutical composition and medical treatment of senile 
dementia. 

( Statement o1 Prior Arts ) 

With a rapid increase in the population of aged people, the establishment of the therapy for senile dementia, such 
as Alzheimer senile dementia, is eagerly desired. 

Various attempts have been made to treat the senile dementia with a drug. So far. however, there has been no drug 
which is very useful for the treatment of these diseases. 

Studies on the development of therapeutic agents for these diseases have been made from various aspects. Par- 
ticularly, since Alzheimer senile dementia is accompanied by the lowering in cholinergic hypofunction. the development 
of the therapeutic agent from the aspect of an acetylcholine precursor and an acetylcholinesterase inhibitor was proposed 
and Is in fact attempted. Representative examples of the anticholinesterase inhibitor include physostigmine and tetrahy- 
droaminoacrldine. However, these drugs have drawbacks such as an unsatisfactory effect and the occurrence of unfa- 
vorable side effects. At the present time, there are no decisive therapeutic agents. 

In view of the above situation, the present inventors have made extensive and intensive studies on various com- 
pounds for many years with a view to developing a drug which has a persistent activity and a high safety. 

As a result, the present inventors have found that a piperidine derivative represented by the 

following general formula (XXV) and other specific piperidine derivatives can attain the desired object. 

Specif ically. the compound of the present invention represented by the following general formula (XXV) and other 
specific piperidine derivatives have great advantages of having strong and highly selective antiacetylcholinesterase 
activity, increasing the amount of acetylcholine present in the brain, exhibiting an excellent effect on a model with respert 
to disturbance of memory, and having a persistent activity and a high safety when compared with physostigmine which 
is a conventional popular drug in the art. which renders the compound of the present invention very valuable. 

The compound of the present invention was found based on the acetylcholinesterase inhibitory action and. therefore, 
is effective for treatment and prevention of various diseases which are thought to be derived from the deficiency of 
acetylcholine as a neurotransmitter in vivo. 

Examples of such diseases include various kinds of dementia including Alzheimer senile dementa and further 
include Huntington's chorea, Pick's disease, and ataxia. 

Therefore the objects of the present invention are to provide a novel piperidine derivative effective as a pharma- 
ceutical, particularly for treatment and prevention of central nervous system diseases, to provide a process for preparing 
the same, and to provide a pharmaceutical comprising the same as an effective ingredient. 

( Summary of the Invention ) 

The invention provides a cyclic amine compound having the following formula (XXV) and a pharmacologically accept- 
able salt thereof: 
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wherein: 

J is selected from: 
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carbon atoms of the phenyl group to v^^h g). .s attached. q to 1 0 and each R22 is independently 

group or a Ci_6aitoxy-Ci-6alkyl group; and 

— shows a single or a double bond. „♦ 1 1 0 

PrSeraWy. B is -(CHR22),-. R22 is a hydrogen atom; and r is an integer of 1 to 10. 
Preferable compounds of the invention include: 

1 *enzyl-4-((5.6-climethoxy-1 -indanon)-2-yl)methylpiperidine. 

1 4,enzyl-4-({5.6-dimethoxy-1 -indanon)-2-ylidenyl)methylpipendine, 

1 -benzyl-4-((5-methoxy-l -indanon)-2-yl)methylpiperidine. 

1 .benzyl-4-((5.6-cliethoxy-1 .indanon)-2-yl)methylpiperidine. 

1-benzyl-4-((5.6-methylenedioxy-1-indanon)-2-yl)methylpipendine. 

1-(m-nitrobenzyl)-4-((5.6-dimethoxy-1-indanon)-2-yl)methy1piperd.ne, 
.cydohexylmethyl-4-((5.6<iimethoxy-1-indanon)-2-yl)mrt^^^^^^ 
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1-(m-floroben2yl)-4-((5,6-dimethoxy-1-indanon)-2-yl)melhylpiperidine. 
1 -benzyl-4-{(5.6-dimethoxy-1 -inclanon)-2-yl)propylpiperidine. 

1 KonTui A/rt-i<:<»roDoxv-6-methoxy-1-indanon)-2-yl)methylpiperidineand . , u 



5 Example 224. 
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The present invention 
salt thereof: 



also provides the following cyclic amine compounds or a pharmacologically acceptable 



20 



25 



CH^Q 



PKCHp 




-8, 



30 



35 




7 



40 



45 




so 



CH^O 



CH3O 




CH,--(j-CH,-Q 



55 



In addition, the invention provides a therapeutical compos^on which compris^ \P'Zh?SmS;e^r^^^^ 
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linesterase activity by administering to a human patient the cyclic amine compound having the formula (XXV) or a phar- 
macoSrXtile satt th^eof. Among the substituents represented by S. metho^ .s most preferable, t -s 
TeJeSly an irteger of 1 to 4. The phenyl is most preferred to have 1 to 3 methoxy groups thereon. 
In the definition B -(CHR22)r- and =CH-(CH2)c- are preferable. 

n me pfe ent inJeition. the term "pharmacologically acceptable salt" include those of '"<;^9-;'^,J^^^^^ 
hvHrochtaride sulfate hydrobromide. and phosphate, and those of organic acids, such as formate, acetate trifluoroac- 

eSerJSnesulS^^^^^^^^^ 

the SouTof the present invention may form, e.g., alkali metal salts such as a sod.um or potass-um salt a tehne 
ear^^SSte such as a calcium or magnesium salt, organic amine salts such as a salt wrth tnmethylamme, tnethyl- 
amine Dvridine picoline, dicyclohexylamine. or N,N'-dibenzylethylenediamine. ^.u^wnH 

MoE^Sve? me compound of the present invention may have an asymmetric carbon atom d^ending "Pon the tand 
of the subSent and. therefore, have stereoisomers. They are, of course, within the scope of the P^^^em 'nv^";°^^^^ 

OnTspScexamplethereofwillnowbedescribed.W^ 
inveSion has an asyZ.etric carbon atom and, therefore, may have stereoisomers, opfcal isomers, diastereomers. ete. 
All ni ihpqe isomers are within the scope of the present invention. 

^e c^Zund d L present invention may be prepared by various processes. Representabve processes for pre- 
paring the compound of the present invention will now be described. 
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Process B 

When J in the general formula (XXV) is a monovalent or divalent group derived from an indanone having an unsub- 
stitutTo; siSphenyl group and B is a group represented by the formula .(CH^„-, wherein n is an integer of 1 
to 6, the compound of the present invention can be prepared by the following process. 

0 



30 




35 




OHC-(CH,).-< ^'V (^t) 



40 



45 



50 



55 



5 



EP 0 296 560 B1 



10 




15 



reduction 
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(CH,)»-(Qn-R' (,X) 
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formula(VIII)(i.e.,VVmigreartion)toprepareacompound(IX)whichisoneoftheoD)ectcomp^^ 

'''^"fr^tTme c^aS used in the Wittig reaction indude sodium methylate (MeONa). sodium eWe (EtONa). 

is a group represented by the formula 
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is an integer of 1 to 6. K is a group represented by the formula 
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wherein Rb and each have the same meaning as that of and R^: 
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to6. the confound 0. the present invention can be prepared also by the fo^^^^^^ 
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QKC-(CH,)n-(^N-K 
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Spec«ica..y.torexa.^e.diisopropy.a.ir,earKir,-b^^^^^ 
turan. A substituted Vindanor^e 'epre^ed by the 9--' ^^^^^^ gener^ tormula 

thereto at a temperature of preferably abou^^ "f^^lj.^"" to an oSnary mShod. The reaction mixture is subjected to 

(Vill) are added thereto, followed by a ^^^'^'"JJ'^^J^^^^^ reduced in the same manner as 

dehydration, thereby preparing a compound (IX). This compouna may oe y 

that of the Process B to prepare a compound (X). 
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, specHic example o. the Process C will now be described in the same manner as 

0 




that described in the Process B. 
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the terminal group containing one carbon atom is excluded from B. 



OllC-B' 
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procedure 2 

The compound as defined in the procedure 1 can be obtained also in the following way. 

J-H 
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OHC-B' 
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a base 
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reduction 



35 




K 



40 



45 



The compound of J-H such as indanone is reacted with an aldehyde by the conventional ^l^'e ^"densaton to obte^ 
IJtrJeX impound The reaction may be carried out in a solvent such as tetrahydrof urane by first produc.nglrth.um 
Si^p^jS^from di-isopropylamine and a n-butylhexane solution of of lithium, adding thereto a compound d J^^^ 
a TS^reMMyaSai minus 80-c, then adding the aldehyde thereto, effecting the r^cton m the conven- 

ZeSiXound in another manner, the two reactants are dissolved in a solvent such as tetrahydrofurane a 
irerhaslc^SumTethylateisaddedto^ 

The enone body obtained this way can be reduced to obtain the intended compound. 
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One example in which J is indanonyl and B is -(CH2)r-goes: 
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Process K 



The compound having indenyl is produced by the following procedure. This procedure applies to the compound 
40 having indenyl having a substituent(s) on the phenyl. 



Oil 
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The dehydration is effected conventionally, for example, with hydrochloric acid. 
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The indanone compound, as used in the above shown processes I and K. is available in the commmercial market 
and is produced by the following procedures. 
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The aWenyde compound used abo.e is produced by the following procedures. 
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NC-Cll2-Y_/N- 
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aluminum hydride 
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OllC-CH2-Y_yN- K 



The above shown star.^ compound is co^ert^ ^^^.^^^^^^^^ 
increase the carbon number comained therein. The m.g r^^^^^^^^ 

oftheW-.ttigreadion.Thisisob^oustoaman sl.n^^^^^^^ ,toms. 
phosphorane to add one carbon atom ^^.^J^J^^/^^ 

Methoxymethylenetrlphenyiphosphorane .s obtemed by the^^^^^^ J^^ ^ V ^^^^ 

r;r2;rb;r^^^^^^^^ 

corresponding aldehyde. One example goes: 
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The obtained unsaturated aldehyde compound may be converted to Hs saturated compound by the catalytic reduc- 
tion Sgfc^CXSum and carbon. Raney nickel or a catalyst of rhodium and carbon. One example goes: 
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0HC-CH=CH-CH2-<J|^-CHj 
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The compounds thus prepared and acid addition salts thereof represented by the general formula (XXV) are 
useful to^M of various Idnds of senile dementia, in particular senile dementia of the Alzheimer type. 

jZ^trZ will be described in view of its therapeutical usefulness together wtth pharmacologically expenmental 

data. 

Fx perimental Example 1 

In vitro acBtylf^holinesterq sa inhibitory action 

A mouse brain homogenate was used as an acetylcholinesterase source and the esterase activity thereof was 
determined according to the method of Ellmanetal. ,HociM3w.h=m 
Ellman. G.L. Courtney. K.D.. Andres, V., and Featherstone, R.M., (1961) Biochem. 

ShSiloi^afasubstrateasampletodetectandDTNBwereadded to the mouse brain hom^ 
bylnSoTThfamounto^^^^^^ 

«,;n^ in tho ahcinrhance at 41 2 nm in terms of the acetylcholinesterase activity. 

" ?he SS^^^^^^^ activity of the sample was expressed in terms of inhibitory concentration 50% 

(ICbo). 

The results are shown in Table 1 . 

Table 1 
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Compd. No. 


AChE inhibitory activity IC50 (uM) 


1 


0.23 


4 


0X053 


29 


0.15 


31 


0.025 


33 


0.030 
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Fvporimontfll Example 2 

pv Yiv^ arot Yirhnlineste '-^'^" inhihitorv action 

a inhDltor petcenl ol «ie conlral value. Results are shorn In TaMe 2. 

10 t^ ^firimentq l Fvample 3 

^^l^n pocci„. .»oiriP>nne lear»'"n •■'" P"ir'^^"t '"tiiirfxl hy scopolamine 

See Z.Bokolanecky & Jarvik;lnt.J.Neuropharmacol, 2^^;222(1967)- apparatus. A 

Male Wister rats were used as the tes. animal and a s^^"^^^^^^^^^ ^^^f ^^1^^^^^^ m^Sg (i.p.) of 
sample to detect was orally administered one hour J«^°^^J^^^ *f ^^^^^^^^ into a light room and, just after 

s^rr„r,fer.r=rSESi^^^^^^^ 

a..^:^rrr=orS:rr,rrSere»p,esse.ln»-n.=,.epe,ce™,ea«. 

onism by the sample (Reverse %). 
The results are shown in Table 3. 
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Table 2 
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Compd. No. 


Dose (mg/kg) 


AChE inhibitory action (%) 


Saline 




0 


4 


1 


5* 




3 


17** 




10 


36 ** 




30 


47 ** 
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Table 3 



Compd. No. 


Dose (mg/kg) 


Reverse % 


4 


0.125 
0.25 


55 
36 
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The number of animals per dose was 10 to 17. 

The abTeSSed pharmacological experiments revealed that the compound of the present invention had a 

potent acetylcholinesterase inhibitory action ^„^,,nd wherein J is an indanonyl or an idanolidenyl group 

Amongthecompounds(l)ofthepresentmvenfton,theco,npoun^^^^^^ 

derived from an indanone having an unsubstiluted or substituted P^^'^^"^^'^'^^;^^ ^ ^ g^oj derived from 
J is an indanonyl group is the most preferable. Speci^cally, P^;*''"^:'^^^^^^ difference from 

high bioavailability and excellent penetration into the brain. 
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Therefore theobiects of thepresentirwetitionaretoprwideanwelcompoundeffert^^^ 
,n6^rX£t7^eSLL^r diseases, to provide a process for preparing the same, ar,d to prov.de a novel 
Dhamiaceuticai comprising the same as an effective ingredient. 

A representative compound of the present invention (Compd. No. 4 in the above Table 3) was applied to tc»acrty 
tests or^?ai AS a result the compound exhibrted a toxicity of 100 mg/kg or more. i.e.. exhibited no senous toxicity. 

recompTu^of^^^^ 

kind^of S dementia, particularly senile dementia of the Alzheimer type: cerebrovascular diseases accompanying 
cerebrrapclle7^^^^^^ ce'ebral hemorrhage or cerebral infarcts, cerebral arteriosclerosis, head injury, etc.; and apros- 
el SSr^e of speech, hypobulia. emotion^ changes, recent memory disturbance, hallucinatory-paranoid syn- 

10 drome behavioral changes, etc. accompanying encephalitis, cerebral palsy, etc. 

FurrTe compound of the present invention has a strong and highly selective anticholinesterase action, which 
renders the compound of the present invention useful also as a pharmaceutical based on this kind of actioa 

SpeSc^lIy. fhe compound of the present invention is effective for, for example. Huntington's chorea, Picks disease 
and delayed ataxia or tardive dysWaesia other than senile dementia of the Alzheimer type. 

,5 wSe S^und of the present invention is used as a pharmaceutical for these diseases, .t n,ay be or^ y or 
parenterally administered. In general, it is parenterally administered in the form of injections, such ^^'"t^^^^"^^- ^.^^^ 
SSnlo^s arKi intramuscular injections, suppositories, or sublingual tablets. The does will remarkably vary d^end^ng 
upon rsymptom: age. sex. w^ght, and sens^v^ty of patients: method of ^^^f rT;.'"%';er^^^ soTai 
^ration and oroDerties dispensing, and kind of pharmaceutical preparations: kind of effective ingred ents etc. so tha 

.0 Ih^^^noX^^^ 

n 1 to '^oo ma nreferablv 1 to 1 00 mg. per day per adult, ordinarily in one to four portions. 

PharreuC^eparSions in L'dosage form of. e.g.. injections, suppositories, sut^ingual tablets, tablets, and 
ranqules are oreoared according to a method which is commonly accepted in the art. 
'tt^S^^Slons. the effective ingredient is trended, if necessary, with a pH mod«ier. a 
25 agem a sSbilizing agent, a stabilizer, a tonicity agent, a preservative, etc.. followed by preparation of a" '"t^^no^^ 
Cutaneous, or intramuscular injection according to an ordinary method. In this case, if necessary, it is possible to 

'^"^rnTlSTr S^^^^^ Po-vso^ate BO, hydroxye.,ce,lulose. acacia, pow- 

deredtraaacanth sodium carboxymethylcellulose. and polyoxyethylenesorbitanmonolaurate. 
so Jthe solubilizing agent fnclude polyoxyethylene hydrogenated castor oil. Polysorbate 80. nicotinamde. 

noivoxvetiivlene sorbitan monolaurate. Macrogol. and an ethyl ester of castor oil fatty acid. 
"^^"eSZ^^^^^^^^^^ include sodium su«ite. sodium metasulfite, and ether, and examples of the preservat^e 
include mShyl p-hydroxybenzoate. ethyl p-hydroxybenzoate, sorbic acid, phenol, cresol. and chlorocresol. 

35 [Examples] 

The present invention will now be described in more detail with reference to 'l^^^^'^'^^^.^ '^ "'"^"^ 
to say that the technical scope of the invention of the present invention is not limited to t^^ese Exampl^only. 
In the following examples, all of the NMR values are those of the compounds measured in free form. 
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Example 1 

1 -Ben?vl-4-r2-[{i-indanQnV2- Yl]1^hYlpiDeridine hydrochloride 
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,CH,-Ql-CH,-0 • "1^1 
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0 37 0 Of 1 -benzyl-A-ia-ld .indanon)-2-yG]ethylpiperidine was dissolved in 10 ml of methanol, followed by addition 
of0.1go%%CumtrJon^emiJew^ 

hr The catalyst was filtered off. and the filtrate was concentrated in vacuo. The residue was purrfied by making use of 

a sZ S ^" (me^lene chlorKle : methand = 200 : 1). The eluate was concentrated in vacua a"d the 

was dissoK^ed in methylene chloride. A 10% solution of hydrochloric acid in ethyl acetate was added to the resultng 
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Sl3 g (ySrsW of the title compound having the following propert.es. 

. m.p. (°C): 224-225''C 

. elementary analysis: C23H27NO-HCI 







C 


H 


N 


10 


calculated (%) 


74.68 


7.63 


3.79 




found (%) 


74.66 


7.65 


3.77 



15 Example 2 

VR,n.»i.d.l2.rP -'">^P"»"^-^-'^'rtft"^^niPthylnippriHine hydrochloride 
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0.32go.e0o.sc.iumhydridewaswashedw«^^ 

g Of dieth^ ?-indanon-2-y.phosphonate ^ of 3.43 g of 1-benzy.-4-piperl- 

room temperature for 30 min and aga.n cooled to 0 for 2 hr and at 50»C for 2 hr and then 

dineacetoaldehyde in 10 mi of DMF. The '^"JXran^2li^^ S added at O'C to the reaction mixture^ 
refluxed for 2 hr while heating the mixture. Me^hand and 2^^^ 
10 min after the addition, the reaction mixture was made b^c^^^^^ 

with ethyl acetate. The organic phase was washed "'^.ifj*"'^!^^^^^ gel column (methylene chloride : 
concenLed in vacuo. The resuming - -^.^^^^^^ ^ndCiSils dissoSed in meth^ene chloride. A 10% 

methanol = 500 : 1). The eluate «as concentrated .n vacua ^"^^^^^ ^^^^^^ ^y concentration in vacuo to 

solution of hydrochloric acid in ethyl acetate was added to tt^e -ylphospho^^^^ was also recovered, 

obtain 0.78 g (yield: 27%) of ttie title compound. 1 .37 g diethyl Mndanon yip v 

: rSr^Oar^'f^o"^^^^^^^^^^^ 2.2e (2H. t). 2.88(2H. bd). 3.4S(2H. S). 6.72~7.07(2H. m). 7.30(5H. s), 

7,10-8.00 (5H. m) 



45 



Example 3 

1-benzyl-4-piperidine-carboaldehyde having the formula: 



50 



55 



was prepared in the following way K«enhnni..m chloride was suspended in 200 ml of anhydrous ether. 1 .6M 

26 grams of methoxymethylene-triphenirtphcephornum cW^^^^^ temperature. The mixture was 

solution in hexane of n-butyl Irthium was added *°P^fJ° of a soMion in anhydrous ether of 

Stirred at the room temperature for 30 r^nutes a^^^^^ 

14.35gof l-benzyl-4^iperidone was added to the mixtureJtwasjrrMau ^^^.^^ concentrate was 

,0 rerle out the insoluble. The f iltiate liquKl -^^^"^^^"TL^^^^^^ sodium hydroxide was added to the 



19 



10 
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heated so as to make reflux for 3 hours j^f^^^;^^^^^^^ to have a pH value of 1 2 and the solut-on 

water An aqueous solution of sodium hydroxide was ^''^f salt solution and dried with magnesium 

extract'ed with methylene c^"-'^- ^^^^^^^^^ purHied in a column charged with ^lica 

sulfate. It was further concentrated at a ^^^'^^ J ^ 54 percent. In analysis, its molecular formula was 

Hermans and R Van Daele. 



Q 



20 



25 



30 



CHaO 




H-CH.-^ • HCl 



35 



This reaction was conducted in an argon ^^°f^f^. ^^^^^^ by addition of 9.12 m/ of a 1 .6 1^ 

2.05 m. of diisopropylamine was added to '^J^J^l^^^jJ^'c H min and then cooled to -TS-C, and a 

solution of n-butyllitf.ium in hexane atO'C. ^^^'"'^"7;^^^^^^ 2.31 m^of hexamethyl-phosphoricam,de 

solutionof2.55gof 5,6-dimethoxy-lHndar|one.n30n^/^^^^^^^^ ^ ^.70 g of 1-benzyl-4i,iper.d,ne- 

were added thereto. The mixture was stirred at "78 C nm ^ ^^^^ ^^^^^^1,^ ^^^^ ^ 
Tarboaldehyde in 30 mi of anhydrous THF was a^^^^^^^^ 
room temperature, followed by^.rr.ng for 2 hr^ An aq^^^^ 

organicphasewasseparated. Thewaterph^ewase^^^ ^^^^ ^agnes-um 

with each other. The combined organic P*^^f ^f/J^fvTsrurHied by maWng use of a silica gel column (methylene 
sulfate, and concentrated in vacuo. The resutag res^^^^^ 

chlorWe : methanol = 500 : 1 - 100: 1 . ^"^^^^^^Z^^ adSl to the resulting solution, Allowed fy concern 

s^nCairrrrs"^^^ 



uauvyii III " 

compound having the following properties. 

40 ' m.p.(°C):237-238'>C(dec.) 

. elementary analysis: C24H27N03-HCI 





C 


H 


N 


calculated (%) 
found (%) 


69.64 
69.51 


6.82 
6.78 


3.38 
3.30 



55 
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Example 4 



10 



15 



20 



HCl 



lowed by addition of 0.04 g d 1 0% pallad.um-ca^^^^ 

phericpressureforShr.ThecatalystwasMe^^^^^^^^ concentrated in vacuo, 

• m.p. rC):211-212*'C(clec-) 

. elementary analysis: C24H29N03'HC1 



25 



30 





C 


H 


N 


calculated (%) 
found {%) 


69.30 
69.33 


7.27 
7.15 


3.37 
3.22 



35 



40 



45 



50 



55 
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Cvamplfifi 28 tO 41 

The compounds synthesized in the same manner as 



that oi Examples 1 to 4 are shown in Table 4. 



10 



15 



20 



25 



30 
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-Q 
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40 



45 



50 
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Example 178 



10 



15 



20 



25 



■ . . =nH 1 -^8 a of 1 -benzoyl-4-piperidinecarbaldehyde were dissolved in 20 ml 
0.85 g 01 5.6-dimethoxy-l -indanone and t38 9 °^ ^^^"''J'' P;^^ g^ded to the solution at 0»C. The obtained 
0. anhydrous THFtoobtainasolution. ^ ^^^^f -^^'^^-^^ « ^^"^2 
mixture was stirred at a room temperature for 2 ^^l^^^^^^^ 

m.p. rC):151 to 152 
elemental analysis as C24H27NO4 



30 





C 


H 


N 


calculatecl(%) 
found(%) 


73.26 
73.30 


6.92 
6.85 


3.56 
3.32 



35 Example 179 

^■[ (sR.nimethox^f- -'"-^-""^-''->^^'^^>^^'^'^«^'^'"^'^V'^'^'°''^- 



40 



45 



50 



e.00 g Of l-be.o,-4.K5.e.ime.oxy.^ 

iwed by the addition of 90 ml of 6N hydrochloric ac'd; Jhe obteined n«^^ ^ ^^^^ ^q^eoug 

c^SSated in a vacuum. The residue was ^'^^^^^^^^^ wrth methylene chiorde. The 

iaver was adjusted to 1 2 with a 50 % aqueous solution o sod'"^ '^arwiae magnesium sulfate and con- 

Sr-a el was washed with a ^turat«. ^^^^^J^^^^^^^^ ordinary method. The obtained 



thereof are as follows: 
55 m.p.rC):249to250(dec.) 



25 
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elemental analysis as Ci7H23N03-HCI 







C 


H 


N 


5 


calculated(%) 


62.67 


7.42 


4.30 




found(%) 


62.75 


7.31 


4.52 



10 



Example 180 



IS 



20 



25 



30 



0,0.29 midtriethylamlne and 0.13m.of3^u^^^^^^ 

rsS-rr==:=~^ 

o?SKoun^ U : 72 %). The characteristics thereof are as follows. 
m.p.('C):230to232(dec.) 
elemental analysis as C24H28N03-HCI 



35 




C 


H 


N 




calculated(%) 


66.43 


6.74 


3.23 




found(%) 


66.18 


6.79 


3.11 



40 



45 



Example 182 



50 



55 



b,»aclc«ionolo.15n-o(eth,l '^'T^J^T^VSo^^ra a «,u»us soWon of 



26 



recrystallizedfrom ethyl acetateAiexaneto obtain 0.45 g 

are as follows: 

m.p.(°C):132to133 

elemental analysis as C20H27NO5 
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of thetltlecoopound (yield 94%). The characteristics thereof 



10 





C 


H 


N 


calcu!ated(%) 
found(%) 


66.46 
66.79 


7.53 
7.53 


3.88 
4.00 



Example 185 



20 



25 



Ob 

(yield : 95 %). The characteristics thereof are as follows: 
m.p. (^C): 216 to 217 (dec.) 
elemental analysis as C24H29NO2HCI 



35 



30 




C 


H 


N 




calculated(%) 


72.07 


7.56 


3.50 




found(%) 


71.82 


7.63 


3.33 



Example 186 

. o.., yUA.,:.4rs 6-dimetho)Q^. Midannn) ylirlrn'^lPrnPYlpipprkiinPhyctrochlprkle 



40 



45 



SO 



55 



. ^ J Tuc 1 -SQ ml of a 1 6 I\/l solution of n-butyllithium in 
0.31 ml of diisoprop^amine was ajled to 5 ml an^^™^ THF" ^ ^ ^^T^X O'C for 10 minutes and 
hexane was further added to the obtained m-xture at 0«a ^^'"^^^J,^^ J., ,„danone in 5 ml of anhydrous THF 
cooled to -78-C. followed by the addition or a solution o^-^^ 9 ^^^^^ J .^^c f„ 1 5 minutes, followed by the 
and?35 ml of hexamethylphosphoramide. anhydrous THF. The obtained 

add-on Of a solution of 0.50 g of 3-(1 ^^^f^^^Zl^Z^^^ 3 hours'diluted wrth ethyl acetate, 
mixture was gradually heated to a room concentrated in a vacuunv 

ro£rrrpSsrur.=^^^^^^^ 

ol twain 0.55 9 01 twtnie coonpoirnl as an oil (yieW : 61 %). 

^ST^^'^^'^m. 3.«(^".S), 3.=0«H.S,. 3.90,3H.S,. m3H.S,. 6.»-7..0 ,3H,m,. 

7.27(5H.S). 



27 
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Example 187 



10 



15 



20 



0 37 g of the title compound as an oil (yield : 84 %). 

,H. .a* S), 7.05. 7.10 (Wal 1H, e.* S), 718. 7.20 («W SH. S), 



25 



30 



35 



40 



45 



50 



55 
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Examples 188 to 249 

The compounds listed in Table 9 were each synthesized and analyzed. 

5 Table 9 



Example 

r 


Structural formula 

T 


Physicochemical constants 

(m.p., elemGHtal analysis, NMR etc,^ 


\ 

i 

188 

I 




lH-NMR(CDCl3) 5? ' 
l.OO-v 3.40(14H,in) , 3.47(2H,S), 
3.78(3H,S), 6.90'v>7.50(3H,in) , 
7.23(5H,S) . 

molecular formula: C23H27NO2 ' HCl | 

1 


189 

■■ 


0 


^H-NMR (00013) 6; 
1. 05-^2. 12(9H,m) , 2 . SO'va . 40 (5H,m) , 
3.48(2H,S), 3.88(3H,S), 6.98(lH,q), 
7,15'^'7.32{2H,In) , 7.23(5H,S), 

inoiecular lormuia; t.23"27 2 

J 


190 


Gi,6 --Ha 


m.p-CO) 199 to 200 (dec.) 
elemental analysis as C24H2gN02* HCl 

C H N 
calculated(%) 69.30 7,27 3.37 
found(%) 69.24 7.40 3.38 


191 


•HO. 


in. p. (^'O : 198 to 199 | 

elemental analysis as ^21^1^^'^*^^^ 

C H N 
calculated(%) 69.30 7.27 3.37 
found(%) 69.15 7.42 3.47 


192 


-L : ^ -= : — 


m.p. (*C) : 200 to 201 

elemental analysis as CjjH^^NO^ • HCl 

C H N 
calculated(%) 67.33 7.23 3,14 
found(%) 67.10 7.16 3.00 



29 
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'.Example 



Structural formula 



Physicochemical constants 

(mlp., elemental analysis, KMP. etc.) 



1 

10 

. ! 

1 


193 


'Ha 


^H-NMR(CDCl3) 6; 

1.05^2-15 (9H,m) , 2 . 55^*3 . 43 ( 5H,m) , 
3-48(2H,S), 7.23(5H,S), 7,23'v^7.43 
(3H,m) . 

molecular formula: C22H24NOF- KCl 




1 

20 

25 j 


194 


■ ha 


m.p. rc] z 175 to 177 

elemental analysis as C23H27NO.HCI 

C H N 
f alculated* 74.68 7.63 3-79 
found(%) 72.77 7.64 3.62 
1/2 H^O (%) 72.90 7.71 3.70 




30 
35 


195 


hi -HOI. 


m.p, C'C): 211 to 213 (dec.) 

elemental analysis as C23H27N0'HC1 

C H. N 
calculated(%) 74.68 7.63 3.79 
found(%) 72.68 7.49 3-70 
1/2 H^O (%) 72,90 7.71 3.70 










m.p. rC) : 153 to 154 

elemental analysis as <^23^27^^3 




40 


196 




C H N 
calculated(%) 75.59 7.45 3.83 
found(%) 75,77 7,28 3-64 




45 






m.p. (°C) : 170 to 171 (dec.) 
elemental analysis as ^22^21^^2 




50 


197 


C H N 
calculated(%) 75.59 7.45 3.83 
found(%) 75.61 7.47 3.55 

1 





55 



30 
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! 

1 

j Example 


Structural formula 


• 

Physicoche.Ttical constants 
(m.p., elemental arvalybis, NMR etc.) ; 

• 

1 


\ 
1 

i 
i 

; 198 

i 
! 

1 




i- 

m.p. CO : 175 to 176 1 
elemental analysis as C26^33^°3***^^ i 

C H N i 
calculatedUl 70.33 7.72 3.15 j 
found(%) ' 70.20 7.46 3.35 ' 

1 


i 


199 




1 

m.p. CC) : 236 to 237 (dec.) 
elemental analysis as C23H25NO3.RCI 

C H N 
calculated(%) 69.08 6.55 3.50 
found(%) 68.97 6.82 3.29 j 

i 
i 

- — . — ^. 



30 



35 



40 



45 



50 
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Example 


Structural formula 


Physicochewical constants 

(ra.p., elemental analysis- NM^ etc.) •■ 


I 
1 

i 

i 203 

1 


CHi-^ ■•nP. 


m.p. rc) : 126 to 127 

elemental analysis as C2gH23N02- HCl 

C H N . 
calculated (%) 70.33 7.72 3.15 
found(%) ■ 70.41 7.48 2,85 


i 

! 

i 
i 

i 

i 


204 


•Ha 


^H"NMR(CDCl3) 6; 

1.00'\'3.40 (20H,m) , 3.50(2H,S), 
3.90(3H,S), 3.97(3H,S), 6.88(1H,S), 
7.1&(1H,S) , 7.31{5H,S) . 

molecular formula: C27H35NO2 -HCl 


r 


205 




iH-NMRiCDCl^) 6? 

1.05'\'3.36(22H,m) , 3.45(2H,S), 
3.85(3H,S) , 3,90(-3H,S> , 6.78(1H/S) , 
7,08(1H,S) , 7.21(5H,S) . 

molecular formula: C23H3^N03 -HCl 




i 
1 

206 


•HQ 


lH-NMR(CDCl3) 6; 

1.10'V'2,50(7H,m) , 2 . 70'v3 - 02 (2H ,m) , 
3.48(2H,S), 3.56(2H,S), 3.79(3H.S), 
6.69(lH,dt), 7.02'\'7.50 (3H,m) , 
7.21(5H,m) . 

molecular formula: C23H25N02*HC1 




I 

207 

t 
t 

i 




lH-NMR(CDCl3) 6; 

1.50'\'3.57(llH,m) , 3.48, 3.50(total 
2H, each S) , 3.83, 3.85 (total 3H, 
each S), 6.57'v-7.39(4H,m) , 7.22(5H,m)- 

molecular formula: C23H25N02- HCl 



32 
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5 


xample 


Structural 


formula 


Physicochcmical coiistants 

(m.p.r elemental analysis, NMR etc.) 




1 
1 
i 

10 
15 


208 




1h-NMR(CDC13) 6; 

1.58'^'2.55(7H,m) , 2 . 79'\'3 . 02 (2H,m) , 
3.50(2H,S) , 3.63(2H,d) , 3.90 
(6H,S1, 6.63(lH,dt), 6.93{lH,d), 
7.22(5H,S) , 7.57(lH,d) , 

molecular formula: C^^H^^NO^-HCl 


i 

i 
i 

i 

i 

i 


20 
25 


209 




•Ha 


^K-NMR{CDCl3) 6; 

1.50'^'2.55(7H,m) , 2 . 78-^3. 03 (2H,m) , 
3.48(2H,S), 3.56{2H,d), 3.85(3H,S), 
4.00(3H,S), 6.62(lH,dt), 7,07(lH,d), 
7.21(lH,d) , 7.22(5H,S) . 

molecular formula: C24H27N03- HCl 




! 

■ 

30 


210 






iH-NMRlCDCl^) 6; 
'l.50'v2.50(7H,m) , 2 . 78-^3 . 03 (2H,m) , 
3.48(2H,S), 3.53(2H,d), 3.82(3H,S), 
3-90(3H,S), 4.03(3H,S), 6,58(lH,dt), 
6.61(1H,S) , 7.25(5H,S) . 

molecular formula: C25H29WO4 • HCl 


35 
40 


■ 

1 
t 

211 




1h-NMR(CDC13) 5? 

l,52'v2.55(7H,m), 2 . 78'v3 . 02 (2H,m) , 
3.50(2H,S), 3,59{2H,S), 6.72(lH,dt), 
7.05'v7-55(3H,m) , 7,22(5H,S). 

molecular formula: C22^22^*-*^' 


45 

50 


212 


•Ha 


1h-NMR(CDC13) 6; 

1.50'V'2.55(7H,m) , 2.38(3H,S), 
2.78'^'3,02(2H,m) , 3.4812H,S), 
3.57(2H,S), 6.66(lH,dt), 7.38-^7.60 
(3H,m) , 7.21(5H,S) . 

molecular formula: C23H25NO-HCI 
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5 ^ 


xample 


Structural formula 


Physicochemical constants 
(m.p., elemental analysis, NMR etc.) 


10 
15 


213 




iH-NMRlCDCl^) 

1.48'v*2.60 (7H,m) / 2.3213H,S), 
2.77'\'3.02(2H,m) , 3,49(4H,S), 
6.69(lH,dt) , 7.10'v7.67(3H,m) , 
7.22(5H,S) . 

- ) 

molecular formula: C23H25NO-HC1 | 


20 
25 


214 




m D CO 1 174 to 175 

elemental analysis as C23H25NO3 

C H N 
calculated(%) 69.08 6.55 3.50 
found(%) 69.12 6.41 3.43 


30 


215 




m.p.CC) : 175 to 176 

elemental analysis as CjqHjj^NOj 

C H N 
calculated (%) 79.44 6.89 3.09 
found (%) 79.04 6.87 2.77 


35 
40 


216 




m.p. CC) : 180 to 181 

elemental analysis as CjgHjj^NOj-HCl 

C H N 
calculated (%) 70.65 7.30 3.17 
found(%) 70.34 7.05 3.07 


45 
50 


217 


•Ha 

.L 


m n CO: 228 to 230 (dec.) 

elemental analysis as C23H23N03-HC1 

C H N 
calculated(%) 69.43 6.08 3.52 
found(%) 67.89 5.97 3.45 
1/2 HjO (%) 67.89 6.19 3.44 



55 



34 
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5 E 


:xample 


Structural formula 


Physicochesical constants 

(m.p.. elemental analysis, NMR etc.) 




10 
15 


218 


■'ria 


1h-nmr(cdci,) «: 

2.48■^.3.02(13H,m) , 3.48(2H,S), 
6.73(lH,dt) . 7.10^8.10(4K,in), 
7.22(5H,S) . 

molecular formula: CjaHasNO'KCl 




20 


221 


■ 


m.p.CC): 170 to 171 

elemental analysis as CjgHj^^NOj 

C H N 
calculated(%) 77.01 7.70 3.45 
found(%) 77.10 7.67 3.43 




25 










30 


222 


0 

•HQ 


l-H-NNR(CDCl3) 6; 

1.10-^2. 40 (13H, in) , 2 . 70'v3 . 00 (2H,ra) , 
3.45(2H,S), 3.48(2H,S). 3.86(3H,S), 
^ 3.91(3H,S), 6.68(lH,tt), 6.80(1K,S) 
7.20(6H,S) . 
molecular formula: C27H33NO3.HCI 


1 



35 



40 



45 



50 
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Example 


Structural formula 


Phvsicochenical constant:: 
(m^ptrelemental ^.nalysiP, NMR etc.) 


r 

C 

223 ^ 


0 

1 


iH-NMRCCDClj) 6; 

1.10'V'2.40(15H,m) , 2.68'v3.00{2H,m) , 
3.46(2H,S), 3.50(2H,S), 3.88(3H,S),i 
3.93(3H,S), 6.68(lH,tt) , 6.83(lH,S),j 
7.19(1H,S)\ 7.21(5H,S). ; 

t 

molecular formula: C28H35NO3.HCI | 


1 ■- 

1 
1 

224 




m p. rc) : 130 to 135 

elemental analysis as CjgHjgNOj-HCl 

C H N 
calculated(%) 70-98 6.87 3.18 
found(%) 70.81 6.72 3.10 

i 

I 


225 


■m 


iH-NMRCCDCl^) o; 

LlO^'S-SOdeH,!!!) , 3.87(3H,S), 
3.93 (3H,S) , 6.80 (1H,S) , 7.00'v-7.25 
{6H,m) . 

molecular formula: C^^K^^^Oy^Cl 
„ ■ 


226 




m.p. rc) : 186 to 188 (dec.) 

lH-NMR(CDCl3) 6; 1 . 65^'2 . 10 17H,m) , 
2,65'^'2.75(2H,m) , 3 . 25'V'3 . 83 (5H,m) , 
3.92(3H,S), 3.98(3H,S), 4.60(2H,S), 
6.88(1H,S), 7.19(1H,SK 7.26^ 

7.60(5H,m) - 
molecular formula: C24H29NO4 


1 
1 

i 

1 
I 

! 227 

1 




m.p. (^C) : 220 to 221 

elemental analysis as C25H3^N03-HC1 

C H ^ 
calculated(%) 69.83 7.50 3.26 
found(%) 70.03 7.51 3.26 
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E 


xaraple 


Structural formula 


Physicochenhical constants 

(m.p., elemental analysis, NMR etc.) 




i 
1 

r 

i 


228 


•Ha 


m.p.CC): 212 to 213 ! 
elemental analysis as C25H3j_N03-HCl | 

C H N i 
calculated (%) 69.83 7.50 3.26 \ 
found(%) ' 69-62 7.38 3.15 j 

• 1 

1 


229 

1 


•KC2. 


m D. (*'C) : 229 to 230 (dec.) 

elemental analysis as C25H33^N03.HCl 

C H N 
calculated(%) 69.83 7.50 3.26 
found(%) 69.91 7.48 3.28 

1 




230 


o wax 


l.OO-v-S.SOdAHjm) , 3.73(2H,S), 
3.86(3H,S), 3.93(3H,S), 6.82(1H,S), 
7.12(1H,S), 7.22'v.7.80(4H,in) . 

molecular formula: C24H28N205'^'^^ 


231 

I 
1 


^ -Hd, 


m.p. rc) : 210 to 211 

elemental analysis as Cj^H^gNjOj-HCl 

C H N 
calculated(%) 62.54 6.34 6.08 
found(%) 62.48 6.34 5.96 


i 

232 


a 

-Hd 


m n CO: 234 to 236 (dec.) 
elemental analysis as C24H28N205-HC1 

0, C H N 

calculated(5) 62.54 6.34 6.08 
found(%) 62.56 6.25 5.83 
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Example 


Structural formula 


Physicochemical constants 

(m.p., elementai analysis, NMR etc.) t. 




233 


•Ka 


^H-NMRCCDCl^) 6; 

l,10'\'3.43(14H,m) , 3.52(2H,S), 
3.84(3H,S), 3.91(3H,S), e-SS-vT-OS 
(7H,in). 

molecular formula: €^^^23^^ A* ^^'^ 




234 




1 

m.p- (*C) : 145 to 148 

elemental analysis as C24H25NO^- HCl 

CRN 
calculated(%) 66,51 7.29 3,53 j 
found (%) 66.73 7.00 3-24 




235 




ra.p. I : ^0 xsh 

elemental analysis as C25H3j^NO^- HCl 

C H N 
calculated(%) 67.33 7.23 3.14 
found(%) 67.43 7-22 3.13 


236 




m.p.(**C): 226 to 228 (dec.) 
elemental analysis as C25H23^NO^ • HCl 
b C H N 

calculated(%) 67.33 7.23 3.14 
found(%) 67.21 7.29 2.97 


t 

237 

! 


•KQ 


1 

Ir-nmrCCDCI^) 6; 

0.78^'3.4a (14H,m) , 3.46(2H,S), 

3.85(3H,S), 3-91(3H,S), 5.01(2H,S), 1 

6-78(lH,S), 6,80'v7.43(9H,m) , 

7.09(1H,S). \ 
molecular formula: C31H35NO4 • HCl ] 
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E 


xainple 


Structural formula 


^ 1 

Physicochenical constants 1 
(m.p., elementdl analysis, NMR etc.) | 

I 

— — • ■ 1 


10 






m.p, (**C) : 253 to 256 (dec.) ' 
elemental analysis as C25H3tlN03- HCl 


15 


239 


0 


C H N 
calculated(5) 69.83 7.50 3.26 
found(%) 69.60 7.49 3,27 

t 








m.p. CC) : 225 to 226 (dec.) 
elemental analysis as Cj^HjjNOj-HCl 


20 
25 


240 


C H 0 
calculated(%) 68.31 8.60 3.32 
found(%) 68.17 8.49 3.51 


30 


241 

i 


-Ha 


m.p. rc) : 226 to 227 (dec.) 
elemental analysis as C2gH3j^5J03. HCl 

C H N 
calculated(%) 72.17 6.92 3.01 
found{%) 71.71 7.07 2.85 

1 


35 
40 


242 




m.p.("*C); 243 to 245 (dec.) 

elemental analysis as C28H3j^N03- H<-x 

C H N 
calculated(%l 72.17 6.92 3.01 
found(%) 71.75 6.92 3.01 



45 



50 



39 



EP0 296 560B1 



Example 


Structural formula 


" ' ' ' ~ 1 

Physicochetnical constants : 
(m.p., elemental analysis, NHR etc.) 


243 


i 


m.p.(*C): 191 to 192 

elemental analysis as CjgHjjNOg-HCl ^ 

C H N 1 
calculated4%) 65.60 7.20 2.94 j 
found(%) 65.34 7.27 2.79 | 


1 

244 




m.p. CO : 219 to 221 

elemental analysis as Cj^H^gNOg-HCl 

C H N . 
calculated (%) 64-09 7.17 2.77 j 
found(%) 63.27 7.19 2.51 ! 
1/2 H20(%) 62.96 7.24 2.72 j 

-i' 






. • — ■ ■ i 




ixample 


Structural formula 


Physicochemical constants 
(m.p.. elemental analysis, NMR etc.) 




249 

1 

1 

1 




m.p- CO: 230 to 232 (dec.) 
elemental analysis as CjgHjgNOg-HCi 

C H N 
calculated(%) 69.35 6.65 2.31 
found(^i) 69-21 6.59 2.33 
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Table 10 

Inhibitory effect against acetylcholinesterase 



Compound 

178 
179 
180 

182 



185 

186 

187 

188 

189 

190 

191 

192 

193 

194 

195 

196 

197 

198 

199 



Inhibitory activity | Compound 
on AChE IC5o(rM) 



>10 
5-4 
0.001 

0.8 



0.00082 

0.0015 

4.4 

0.081 

0.012 

0.02 

0.085 

0.013 

0-2 

0.069 

0.0071 

0.0013 

0.38 

0.0054 

0.023 



203 

204 

205 

206 

207 

208 

209 

210 

211 

212 

213 

214 

215 

216 

217 

218 



221 
222 
223 
224 
225 



Inhibitory activity 
on AChE ICsot^M) 



0.009 

0.035 

0.014 

0.41 

0.049 

0.062 

0.43 

0.06 

2 

0.5 
0.05 
0.0084 
0.0042 
0.017 
0.14 
20 



0.033 

0.011 

0.0054 

0.003 

0.48 



in vitro 
Compound 

226 
227 
228 
229 
230 
231 
232 
233 
234 
235 
236 
237 

239 
240 
241 
242 
243 
244 



Inhibitory activity 
on AChE IC5o(^M) 

0.0049 

0.01 

0.002 

0.04 

0.16 

0.004 

0.1 

0.046 
0.0018 
0.22 
3.6 
2.6 

0.18 
0.0089 
0.22 
2.9 
4 

4.9 
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0.62 



Claims 

Claims for the following Contracting States : AT. BE, CH, DE, FR, GB, IT, LI, LU. NL, SE 

1. A cyclic amine compound having the following formula or a pharmacologically acceptable satt thereof: 




:B rr 



\ 
J 



(XXV) 



wherein: 
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J is selected from: 




indanonvl 




indanolidenyl 



i ncleir/1 




\ncl?-iicdiony I 



K IS a pl.».,lalM group opt«nally ^^^^^'^^^^ZTg^ , C,^L»«*Wl 9'0"P. 

group! a formyl group or a Ci^altoxy-Ci.6alkyl group; and 
— shows a single or a double bond. 

2. AcyclicamineaccordlngtoClaim1orapharrT,aco.ogica,lyacc^taWe^^^ 
a hydrogen atom; and r is an integer of 1 to 10. 

3 A cyclic amine compound as claimed in Claim 1 or a pharmacologically acceptaWe saft thereof, which Is 1 W 
4-[(5.6-dimethoxy- 1 -indanon)-2-yl] methylpiperidine. 

4 A cyclic amine compound as claimed in Claim 1 or a pharmacologicajr acceptable s^t thereof, which is 

1.ben2yl-4-[(5,6-dimethoxy-1-indanon)-2-ylidenyl] methylp.perd.ne, 
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1-benzyl-4-[(5-methoxy-1-indanon)-2-yllmethylpiperidine. 
1-benzyl-4-[(5,6-diethoxy-1-indanon)-2-yl]methylpiperidine, 
1-benzyl-4-l{5 6-methylenedic5xy-1-indanon)-2-yl] methylpiperidine. 
1-(m-nitrobenzyl)-4-[(5,6-dimethoxy-1-indanon)-2-yl]methylpipendine. 
1.{m-fluorobenzyl-4-[(5,6-dimethoxy-1-indanon)-2-yll methylpiperidine. 

1-benzyl-3-I(5,6-dimethoxy-1 -indanon)-2-yl] propylpiperidine. 
1-benzyl-4-l{5-isopropoxy-6-methoxy-1-indanon)-2-yll methylpiperidine, or 

1-benzyl-3-l(5.6-dimethoxy-1-indanolidenyi)-2-yl]propenylpiperidine. 

5 Atherapeuticalcompositioncomprisingapharmacologicallyeffert^^^ 

Tn S 1 or a pharmacologically acceptable salt thereof, and a pharmacologically acceptable earner. 

6 The use of a cyclic amine compound as defined in Claim 1 or a pharmacologically acceptable salt thereof for pre- 
pa^ng a medicament for the treatment of a disease due to acetylcholinesterase activity. 

7. The use according to Claim 6. wherein the medicament is effective against senile dementia. 

8. The use according to Claim 6. wherein the medicament is eHective against senile dementia of the /^zheimer type. 

9. A cyclic amine compourxi or a pharmacologically acceptable saH thereof having the formula: 




PKCHP 



MeO 
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CH^Q 



Claims for the following Contracting States : ES, GR 
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lowing formula or a pharmacologically acceptable salt thereof: 




\ 



I 



wherein: 

J is selected from; 




indanonyl 




indanolidenyl 



irificnyl 
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3. 

10 



15 



20 



group! a formyl group or a Ci-6alkoxy-Ci.6alkyl group: and 
— shows a single or a double bond. 

A process according to Claim 1 . wherein B Is -(CHR-).; F^^ is a hydrogen ator.; and r Is an Integer of 1 to 10. 
Aprocessacco^ingtoClaim1.wherelntheconpoundo.formu.aXXVislW-M(5,6<^^ 
2-yl] methylpiperldine . 

4 A orocess according to Claim 1 . wherein the compound of formula XXV is 
^ 1-benzyl-4-[(5.6-dlmethoxy-1-indanon)-2-ylidenyl]methylp,per,d,ne. 

1.benzyl-4-[(5-methoxy-1 -lndanon)-2-yl] methylpiperidine, 
l-benzyl-4-[(5.6-dlethoxy-1-indanon)-2-yl] methylpiperidine, 
1.benzyl-4- 5.6-methylenedioxy-1-lndanon)-2-yl] methylplpendine, 
l-(m-nirobenzyl)-4-r(5,6-dimethoxy-1-lndanon)-2-yll methylpiperidine, 

lii;Srenz^4\\5,6.dimethoxy.1-indano^^ 
1-benzyl-3-[(5.6-dimethoxy-1-lndanon)-2-yl]propylpiperldine 
-benzyl-4- 5-isopropo)cy-6-methoxy-1-indanon)-2-yl] methylpiperidine, or 
1 .benzyl-3-[(5,6-dlmethoxy-1 -indanolidenyl)-2-yl] propenylplperidine 



25 



30 



35 



40 



45 



50 



55 
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logically acceptable salt thereof having the formula: 
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The use 



of a cyclic amine compound having the following formula or a pharmacologically acceptable salt 




3 — B rrr<( 



(xxv| 



wherein: 
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J is selected from: 




indanonyl 
0 




indanol ideny 1 



i ncicnv 1 




incl?.ncdiony 1 



CH(0H)-CH2-; -CH(CH3)-C0-NH-CHr: -CH=CH-CO-NH-(CH2)2-: -NH-. or -S , 

group, a formyl group or a Ci^lkoxy-Ci_6alkyl group; and 

7. The use according to Claim 6. wherein the medicament is effective against senile dementia. 

8. TheuseaccordingtoClaim6.whereinthemedicamentiseffectiveagainstseniledementiaofthe;.^^^^^^ 
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or 



CH^O 

10 ^ 



CH3Q 



75 



for the manufacture 



of a medicament for the treatment of a disease due to acetylcholinesterase activity. 



20 Patentanspruche 

PalentansprQche f Or folgende Vertragsstaaten : AT, BE, CH, DE, FR, GB, IT, LI, LU, NL, SE 

1 . Cydische Aminverbindung mit der folgenden Formel Oder deren pharmakologisch annehmbare Saize: 



25 



J— 0 rrr/ jv-K (XXV) 



30 



worin J ausgewShlt wird aus: 



35 



40 




45 




Indanolidenyl 



50 



(S)^-^Or indenyl 
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0 




Indandionyl 



«,orin S eine Niederalkylgruppe mit 1 bis 6 Kohlenstolfatomen, eine Niederalkoxygruppe mrt 1 bis 6 Kohler^offato- 
Z el ^^alooSaS^^ Hydroxylgruppe ist. und 1 0 bis 4 1st. oder (S), eine Methylendioxygruppe oder e-ne 

BhJierSirgrupp^^^^^ 

B* eine der zweiwertigen Gruppen -(CHR22),-, wobei r eine ganze Zahl von 0 bis 10 ist und jedes ""^btiangig 
erTJlere^S^^ieLffatom ode! eine Methylgruppe ist: =(CH-CH=CH),-. worin b erne 9«"!« ^^ahl vo^^^^ 
CH (CH2)c-. worin c eine ganze Zahl von 0 bis 9 ist; oder =(CH.CH),=. wonn d eine ganze Zahl von 0 b.s 5 -st. 

K7aSire1nePhenyialkylgruppe.gegebenenfa..ssubstituiertmitei^ 

halogeniert sein kann, einer C,_6-Ali««ygruppe. einer Nitrogruppe, «'"«'"^^^°9enatom e.n^^^^^ 
eInerBenzvloxvqruppe einer Ci 6-AII«Kycarbonylgruppe. einer Aminogruppe, einer Ci_6-Monoalkylam nogruppe. 
Tin^r r SSnoaruppe Jner Carbamoylgruppe. einer Ci.6-Acylaminogruppe. e.ner Cyclohexyloxycarbo- 
^"rupie'Snt C^^^^^^^ C..-A.k^ca*onyloxygruppe. einer Hydroxylgruppe. einer 

Formylgruppe oder einer Ci-6-Alkoxy-Ci^-alkylgruppe; und 
— eine Einfach- oder Doppelbindung bedeutet. 

2. Cyclisches Amin gemSss Anspruch 1 oder ein pharmakologisch annehmbares Salz davon. worin B -(CHF^a), is,; 
R22 ein Wasserstoffatom ist und r eine ganze Zahl von 1 bis 10 ist. 

3. Cyclische Aminve*indung gemass Anspruch 1. welche l-Benzyl-4.[(5.6^imethoxy-1-indanon)-2-yl]methylpiperi- 

din ist. Oder eines ihrer pharmakologisch annehmbaren Salze. 

4. Cyclische Aminverbindung gemSss Anspruch 1, welche 

nvnmethvlDiDeridin i-Benzyl-4-((5-methoxy-1-indancn)-2-yl)methylp.peridin. 1-Benzyl-4-((5.6-dieth(»cy 1 inaa 

eSa^rseKlimethoi-^^ 1.Benzyl-4-((5.6-.sopropoxy-6-methoxy-1-.nda- 

ihrer pharmakologisch annehmbaren Salze. 

5 TheraDeutischeZusammensetzung.umfassendeinepharmakologischwirteameMengeeinercyclischenAm^ 
S g^rSss M^J^^ch 1 oder'eines ihrer pharmakologisch annehmbaren S^ze. und einen pharmakologisch 
annehmbaren Trager. 

6 Ven«endungeinercydischenAminverblndunggemassAnspruch1odereinesihrerpharmato^^ 

Size zur Hei^tellung eines Arzneimittels zur Behandlung einer Krankhert aufgrund von Acetylcholinesleraseakti 
vitat. 

7. Ven«endung gemSss Anspruch 6. wobei das Medikament wirksam ist gegen die senile Demenz. 

8. Ve™,endung gemass Anspruch 6. wobei das Medikament wirksam ist gegen die Alzheimer'sche senile Demenz. 
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CH3O 



CK,Q 




Oder 




CH^Q 



CH3Q 



u 



Patentanspriiche fOr folgende Vertragsslaaten : ES, GR 

1 Verfahren zur Herstellung einer pharmazeutischen Zusammensetzung. welche wirksam ist gegen e'ne KranWieit 
XurS^von Acetylchdinesteraseaktivitat. umlassend den Schritt der Mischung ernes P^'^^^^f '^"^^^"^^^^^^^ 
barKagers und einer cyclischen Aminverttndung mit der folgenden Formel oder e.nes .hrer pharmakologisch 
annehmbaren Saize: 



J — B — 



N — K 



(XXV) 
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worin J ausgewahit wird aus: 
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0 

Indanony3. 




Indanolidenyl 




Indandionyl 



worin S eine Niederalkylgruppe mit 1 bis 6 Kohlenstoffatomen, eine Niederalkoxygruppe mit 1 bis 6 Kohler^offato- 

E^eXy^uppe an zwei benachbarten Kohlenstoffatomen der Phenylgruppe b-lden kann. an d>e (S). gebunden 

B eine der zweiwertigen Gruppen -(CHR22),. wobei r eine ganze Zahl von 0 bis 10 ist und jedes ""abhanglg 
en^ie e™Sai^^^^^^ eine Methylgruppe ist; =(CH.CH=CH),., worin b e.ne ^^^'^^^^'f^^ 

Wc-. vwrin c eine ganze Zahl von 0 bis 9 ist; oder =(CH-CH),=, wonn d eine ganze Zahl von 0 b.s 5 .st, 

K'S'rrelne PhenylalMgruppe. gegebenerf^^^^ 

. . • I, «^ ^:«^rr AiicnYvamnne einer N trogruppe. einem Halogenatom, einer uarDOxyigruppe, 

n;;rup;^"12^^^^ C^-Alkylcarbonyloxygruppe. einer Hydroxylgruppe, e.ner 

Formylgruppeoder einer Ci_6-Alkoxy-C,_e-alkylgruppe; und 
— eine Einfach- oder Doppelbindung bedeutet. 

2. Verfahren gemass Anspruch 1 . worin B -(CHR22),- ist; ^ ein Wasserstoffalom ist und r eine ganze Zahl von 1 bis 
10 ist. 

3. Verfahren gemass Anspruch 1. worin die Ve*indung der Formel (XXV) l-Benzy.-4^(5,6-dimethoxy-1-indanon)-2- 

yl]methylpiperidin ist. 

4 Verfahren gemass Anspruch 1 , worin die Verbindung der Formel (XXV) 
1 -Benzyl-4-((5.6<iimethoxy-1 -lrTdanon)-2-ylidenyi)methylpiperidin, 
1 .Benzyl-4-((5-methoxy-1 -indanon)-2-yl)methylpiperldin, 
1 -Ben2yl-4-((5.6-cliethoxy-1 -lndanon)-2-yl)methylpiperldin, 
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1-Benzyl-4-((5,6-methylendioxy-l-indanon)-2-yl)methylpiperidin. 

1-(m-Nitrobenzyl)-4-{(5.6-dimethoxy-1-indanon)-2-yl)methylp.per.din, 

1 .(m-Fluort)enzyl)-4-((5.6-dimethoxy-1 .indanon)-2-yl)methylp.peridin, 

1-Benzyl-3-{(5,6-dimethoxy-1-indanon)-2-yl)propylpiperidin. 

l-Benzyl-4- 5 6-isopropoxy-6-methoxy-1 -indanon)-2-y1)melhylp.perid.n Oder 

1.Benzyl-3-((5.6-dimethoxy-1-indanolidenyl)-2-yl)propenylpipendin 

ist. 

V/ ^.hr»n ,Mr Herstelluna einer pharmazeutischen Zusammensetzung. welche wirksam gegen eine Krankheit auf- 
H on ALwSd^^^ ist umfassend den Schritt der Mischung eines pharmazeutosch annehm- 

der Formel: 




PKCHP 



MeO 
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Oder 



Ve™endun9elnerc,oli6(*enAmin.etWndm9rtlderlol9endenFormeloderelne5pta 

Salzes davon: 



J— 8 



(XXV) 



worin J ausgewahit wird aus: 



(S) 




Indanony3. 
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Indanolidenyl 



(S)^— ^r^^lT Indenyl 




Indandionyl 



worin S eine Niederalkylgruppe mit 1 bis 6 Kohlensloffatomen, eine Niederalkoxygruppe mit 1 bis 6 Kohlenjcrffato- 

Ethyiendioxygruppe an zwei benachbarten Kohlensloffatomen der Phenylgruppe. an die (S), gebunden ist. biiaen 

^^ne der folgenden zweiwertigen Gruppen ist: -(CHR22),-. wobei r eine ganze Zahl von 0 bis 1 0 1st und jed^ 
u^^Z^e^Sere^ Was^erstotf^om oder eine Methylgruppe ist; =(CH.CH=CH),., wonn b e.ne ganze Zah 
iTbis 3 ist^S (CH^,-. worin c eine ganze Zahl von 0 bis 9 ist; Oder =(CH-CH),=, wonn d eine ganze Zahl 
von 0 bis 5 ist; -C0-CH=CH-CH2-; -CO-CH2-CH(OH)-CH2-; 
-CH(CH3)-CO-NH-CH2-; -CH=CH-C0-NH-(CH2)r; -NH-; -O- oder -S-; 

ITle Phenvlalkylaruppe ist. welche gegebenenfalls substituiert ist mit einer Ci^-Alkylgruppe. die gegebenenfalls 
^J^Pn^ert seTn tenn elr^e c! e-AlkSygruppe. einer Nitrogruppe, einem H^ogenatom. einer Carboxylgruppe, 
iSnzvlo^am^^^ ^er C e-Sarbonylgruppe. einer Aminogruppe, einer Ci_6-Monoalkylaminogruppe, 
eine C e-SSnor^^^^^^ Carbamoylg?up^. einer C,^-Ac^aminogruppe. einer Cyclohexyloxyc^o- 
^igru^t. e;ne?C.^-AIMaminoca*^^^^^^ einer Ci^-Aikylcarbonyloxygruppe. e.ner Hydroxylgruppe. e,ner 
Formylgruppe oder einer Ci_6-Alkoxy-Ci_6-alkylgruppe; und 

7. Venwendung gemSss Anspruch 6. wobei das Medikament wirksam ist gegen senile Demenz. 

8. Ve™,endung gemSss Anspruch 6. wobei das Medikament wirksam ist gegen die Alzheimer'sche senile Demenz. 
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AmirwerbindungodereinesihrerpharmakologischannehmbarenSalzemitderFormel 



CH3O 



PKCHp 





Oder 



CH^O 



CHjO 




10 



CH. 




CH^O 



CH3O 



U 



zur Herstellung eines 



Arzneimittels zur Behandlung einer Krankheit aufgrund von Aceti^cholinesteraseaktmtat. 
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Revendications 

Revendications pour les Etats contractants suivants : AT, BE, CH, DE, FR, GB, IT, U, LU, NL, SE 

5 1 . Amine cyclique r6pondant k la formule suivante, ou sel pharmacologiquement acceptable de celle-ci 



10 



J— 0 




\ 

^ 

y 



(XXV) 



15 



ou : 



20 



25 



30 



35 



40 



45 



J est choisi parmi : 




indanonyle 



indanolidenyle 



ind^nyle 




indanedionyle 



50 oil S est un groupe alkyle inf6rieur ayant 1 ^ 6 atomes de cattone. un groupe alcoxy inf6rieur ayant 1 ^ 6 atomes 
de cartwne. un atome d'halog^ne ou un groupe hydroxy et t est 0 ^ 4. ou (S)t peut former un groupe m6thyl6nedioxy 
ou un groupe 6thyl6nedioxy sur deux atomes de carbone adjacents du groupe ph^nyle auquel (S)t est fix6 ; 

B est un des groupes divalents -(CHRZS)^-. ou r est un entier de 0 ^ 10 et chaque R22 est ind^pendamment 
sort un atome d'hydrog^ne soit un groupe m6thyle ; =(CH-CH=CH)b-, ou b est un entier de 1 ^3 ; =CH-(CH2)c-- ou 

55 c est un entier de 0 ^ 9 : ou =(CH-CH)d=. ou d est un entier de 0 ^ 5 ; et 

K est un groupe ph6nylalkyle. 6ventuellement substitu6 par un groupe alkyle en Ci_6 qui peut 6ventuellement 
§tre halog6n6, un groupe alcoxy en Ci_6. un groupe nitro. un atome d'halog^ne, un groupe carboxy. un groupe 
benzyloxy. un groupe (alcoxy en Ci_6) cartonyle, un groupe amino, un groupe monoalkylamino en Ci_6, un groupe 
di(alky! en Ci^)amino, un groupe carbamoyle. un groupe acylamino en Ci-e. un groupe cydohexyloxycarbonyle, 
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un groupe (atkyl en Ci_6)aminocarbonyIe. un groupe (alkyi en Ci_6)carbonyloxy. un groupe hydroxy, un groupe 
formyle ou un groupe (alcoxy en Ci^) alkyle en Ci_6 ; et 

— repr6sente une simple liaison ou une double liaison. 

5 2. Amine cycllque selon la revendication 1 ou sel pharmacologiquement acceptable de celle-ci. ou B est -(CHR22),. ; 
R22 est un atome d'hydrog^ne ; et r est un entier de 1 ^ 10. 

3. Amine cyclique selon la revendication 1 ou sel pharmacologiquement acceptablede celle-ci. qui est la 1 -benzyI-4. 
[(5,6-dim6thoxy-1-indanone)-2-yl]m6thylpip6ridine. 

4 Amine cyclique selon la revendication 1 ou sel pharmacologiquement acceptable de celle-ci, qui est 
la 1 -benzyl-4-[(5.6<Jim6thoxy- 1 -indanone)-2-ylid6nyl]m6thylpip6ridine, 
la 1 -benzyl-4-[(5-m6thoxy-1 -indanone)-2-yl]m6thylpip6ridine, 
la 1 -benzyl-4-[(5.6-di6thoxy-1 -indanone)-2-yl]m6thylplp6ridine, 
la 1 -benzyl-4-[(5.6-m6thyl6nedioxy-1 -indanone)-2-yl]m6thylpip6ridine, 
la 1 -(m-nitrobenzyl)-4-[(5.6-dim6thoxy-1 -indanone)-2-yl]m6thylpip6ridine. 
la 1 -(m-f luorobenzyl)-4-[(5.6-dim6thoxy-1 .indanone)-2-yl]m6thylplp6ndine. 
la 1 -benzyl-3-[(5.6-dim6thoxy-1-indanone)-2-yl]propylpip6ridine. 
la 1 -benzyl-4-[(5-isopropoxy-6-m6thoxy-1 -indanone)-2-yl]m6thylpip6ndine ou 
la1-benzyl-3-[(5.6<iim6thoxy-1-indanolid6nyl)-2-yl]prop6nylpip6ridine- 

5 Compositionth6rapeutiquecomprenantunequantit6pharmacologiquementefficaced'uneaminec^^^^ 
SSns la r^^ 1 ou d'un sel pharmacologiquement acceptable de celle-ci et un v6h,cule pharmaco- 
logiquement acceptable. 

6 Uilisation dune amine cyclique telle que d6tlnle dans la revendication 1 ou d'un P^«""«~'°9'q"^ni«f 
taSrde cell^ci pour la preparation d'un medicament pour le traitement dune malad.e due ^ I act.v,t6 de I acetyl- 

cholinestdrase. 

7. Utilisation selon la revendication 6, dans laquelle le medicament est efficace contre la d6mence s6nile. 

8. Utilisation selon la revendication 6. dans laquelle le medicament est efficace contre la d6mence s6nile de type 
Alzheimer. 

9. Amine cyclique ou sel pharmacologiquement acceptable de celle-ci r6pondant k la formule : 
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HeO-' 




CH3O 





ou 



Revendications pour les Etats contractants suivants : ES, GR 

1 Proc6d6 Dour preparer une composition pharmaceutique eff icace contre une maladie due k I'activit6 de rac6tylchc^ 
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r6pondant h la formule suivante. ou d'un sel pharmacologiquement acceptable de celle-ci : 




ou : 

J est choisi parmi 




indanolidenyle 




indanedionyle 



oi. S est un groupe alkyle inf6rieur ayant 1 k 6 atomes de catbone. un groupe alcoxy inf6rieur ayant 1 i 6 atomes 
decaS.neunaLed-halog6neouungroupe hydroxy ettestOM.ou 

ou un groupe 6thyl6nedioxy sur deux atomes de cartwne adjacents du groupe ph6nyle auquel S)t ^ 

B est un des groupes divalents -(CHR22),.. ou r est un entier de 0 1 0 et chaque e^ '"''£''^7''; 
sort un atome d-hydrog^ne soit un groupe m6thyle : =(CH-CH=CH)b-. ou b est un entier de 1 ii 3 ; =CH-{CH2),-. ou 
cestunentierde0^9:ou=(CH-CH)d=.oiidestunentierdeO&5;et , , „ 

KSmgLpeph6nylalky1e.6v^^^^ 
Stre halog6n6, un groupe alcoxy en C,^, un groupe nrtro, un atome d halogSne. ^^Jj^^^^^' 
benzyloxy un groupe (alcoxy en Ci_6) catbonyle. un groupe ammo, un groupe ^ro'^^^ 
dKalkyI en Cii)arrtno. un groupe carbamoyle, un groupe acylamino en Ci_6. un groupe cydohexyloxycarbonyle. 
uiXe (alM en c;^)amlnoca*onyle. un groupe (alky, en Ci_e)carbonyloxy. un groupe hydroxy, un groupe 



formyle ou un groupe (alcoxy en Ci_6) alkyle en Ci-6 ; e* 

— repr6sente une simple liaison ou une double liaison. 
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2. Proc6d6 selon la re.endication 1 ou B est -(CHR-), ; R22 est un atome d'hydrog^ne : et r est un entier de 1 ^ 10. 



3. 



10 



15 



Proc6d6 selon la revendicatic»i 1 . ou le compose de formule >av est la 1 *enzyl-M^^^^^^^ 
yl]m6thylpip6rldine. 

4 Proc6d6 selon la revendlcation 1 , ou le compos6 de formule XXV est 

la 1 ■benzyl-4-t(5.6-dim6thoxy-1 -indanone)-2-ylid6nyl]m§thylpip6ridine, 

la 1 -benzyl-4-[(5-m6thoxy-1-lndanone)-2-yl]m6thylpip6ridine, 

la 1 -benzyl-4-[(5,6-di6thoxy-1 -indanone)-2-yl]m6thyipip6ridine. 

la 1 -benzyl-4-[(5.6-m6thyl6nedioxy-1 -indanone)-2-yl]m6thylpip6ridine. 

la 1 -(m-nltrobenzyl)-4-[(5.6-dim6thoxy-1 -indanone)-2-yl]m6thylpip6ndine. 

la 1 .(m-f luorobenzyl)-4-[(5.6-dlm§thoxy-1 -indanone)-2-yllm6thylpip6ridine. 

la 1 -benzyl-3-[(5,6-dim6thoxy-1 -indanone)-2-yllpropylpip6ndine. 

la 1 -benzyl-4-[(5-isopropoxy-6-m6thoxy-1 -jndanone)-2-yl]m6thylpip6ndine ou 

la 1 -benzyl-3-[(5,6-dim6thoxy-1 -indanolld6nyl)-2-yl]prop6nylpip6ridine. 

ou d'un sel pharmacologiquement acceptable de celle-ci r6pondant ^ la formule : 
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Q 




de 



40 



ou : 
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J est choisi parmi : 




indanonyle 

0 




indanedionyle 



ou S est un groupe alkyle inf^rieur ayant 1 k 6 atomes de carbone, un groupe alcoxy inf6rieur ayant 1 k 6 atomes 
de carbone. un atome d'halog^ne ou un groupe hydroxy et t est 0 ^ 4. ou (S)t peut former un groupe m6thyl6nedioxy 
ou un groupe 6thyl^nedioxy sur deux atomes de carbone adjacents du groupe ph6ny!e auquel (S)t est f ix6 ; 

B est un des groupes divalents -{CHm)^-, ou r est un entier de 0 ^ 10 et chaque R22 est ind6pendamment 
soit un atome d'hydrog^ne soit un groupe m6thyle ; =(CH-CH=CH)b-. ou b est un entier de 1 ^ 3 ; =CH-{CH2)c-. ou 
c est un entier de 0 ^ 9 ; ou =(CH-CH)d=, ou d est un entier de 0 ^ 5 : -C0-CH=CH-CH2^ : -CO-CH2-CH(OH)-CH2- 
; -CH(CH3)-CO-NH-CH2- ; -CH-CH-CO-NH-(CH2)2- ; -NH- ; -0- ; ou -S- ; et 

K est un groupe ph6nylalkyle. 6ventuellement substitu6 par un groupe alkyle en Ci_6 qui peut 6ventuellement 
§tre halog6n6, un groupe alcoxy en Ci^, un groupe nitro, un atome d'halog^ne, un groupe carboxy, un groupe 
benzyloxy, un groupe (alcoxy en Ci_6) carbonyie, un groupe amino, un groupe monoalkylamino en un groupe 
di(alkyl en Ci-e)amino, un groupe carbamoyle, un groupe acylamino en Ci^. un groupe cydohexyloxycarbonyle, 
un groupe (alkyl en Ci_6)aminocarbonyle, un groupe (alkyi en Ci_6)carbonyloxy, un groupe hydroxy, un groupe 
formyle ou un groupe (alcoxy en Ci_6) alkyle en Ci_6 ; et 

— repr6sente une simple liaison ou une double liaison, pour la preparation d'un medicament pour le traite- 
ment d'une maladie due k I'activite de {'acetylcholinesterase. 

7. Utilisation selon la revendication 6. dans laquelle le medicament est efficace contre la demence s6nile. 

8. Utilisation selon la revendication 6, dans laquelle le medicament est efficace contre la demence senile de type 
Alzheimer. 
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ou 



CH^O 



CH3Q 




o 



pour la pr6paration d'un medicament pour le traitement d'une maladie due k l'activit6 de rac6tylcholinest6rase. 
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